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Abstract: A structured program for the training of blood 
bank personnel and students entitled “Problem Solving” is pre- 
sented in its entirety The explanation includes the primary objec- 
tive for this program, course description, how to evaluate student 
results, a grading system used for errors, and preparation of speci- 
mens and practical examinations. An example of an actual problem 
is also presented. 
The training of blood bank personnel and students 
can pose a challenge to clinical instructors. A wide 
variety of specimens must be provided to simulate 
actual problems that a blood banker might encounter 
such as ABO discrepancies, auto- and alloantibody 
problems, hemolytic disease of the newborn, transfu- 
sion reactions, etc. Some of the samples may come 
from patient problems encountered during the routine 
workday Other samples can be “made up” using out- 
dated blood grouping reagents and reagent red cells. 
However, there is no guarantee that examples of all 
blood banking problems will be available when the 
trainee or student needs them. Rather than leaving 
blood bank instruction to chance, Kay Beattie and Jane 
Cullen of the American Red Cross, Southeastern Mich- 
igan Region, developed a structured program entitled 
“Problem Solving” as part of the Master’s/SBB curricu- 
lum at Wayne State University The intent of the pro- 
gram was to give students the opportunity to integrate 
and apply their didactic and practical training in 
resolving complex immunohematological problems. 
“Problem Solving” is offered in the later part of the 
SBB program so that the students, having completed 
most of their lectures and clinical rotations, are famil- 
iar with a wide variety of serological techniques and 




The primary objective for “Problem Solving” is, 
given a number of samples, each accompanied by a 
brief case history, the student will attain practical labo- 
ratory testing experience in solving serological prob- 
lems that may be encountered in a hospital blood bank 
or laboratory setting and therefore will be able to ful- 
fill the transfusion requirements of various kinds of 
patients. 
Couse description 
“Problem Solving” is an 11-week course consisting of 
nine “patient” samples, numerous paper problems cov- 
ering the areas of coagulation, hematology, and person- 
nel management, and a practical exam. Each student is 
provided with a specific patient sample and paper 
problems on a predetermined day of each week. Lim- 
ited amounts of sample are alloted so that students 
learn to be judicious in the use of specimens. A brief 
case history is provided and, in some cases, donor units 
are available for crossmatching. Textbooks, workshop 
manuals, and other written materials may be used as 
resource information; blood bank and laboratory per- 
sonnel may not be used as sources of information. The 
students may not discuss the specimens among them- 
selves or others, with the exception of the blood bank 
instructor. The use of rare test cells or reagent antibod- 
ies may be permitted only after consulting with the 
supervisor. On occasion and by request only, the stu- 
dent may be provided with additional information 
and/or samples by the blood bank instructor, such as 
transfusion history, results of other laboratory tests, 
family studies, saliva for secretor studies, or specimens 
on family members. The student must be prepared to 
defend the relevance of such requests to the resolution 
of the problem. At times, information will be intention- 
ally withheld to encourage the student to investigate 
all possible explanations of the problem at hand. At the 
end of each one-week period, the student must submit 
a written report to the instructor and give an oral pre- 
sentation. 
The criteria by which students must show their 
expertise are as follows: 
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1. The students must complete all work on the origi- 
nal sample provided and not request additional 
patient sample. 
2. Any ABO discrepancies must be resolved using 
appropriate techniques (i.e., adsorption-elution, 
red cell separation, etc.). 
3. The correct Rh status of the patient and/or donor 
must be determined. 
4. Any unexpected antibodies must be identified 
within the confidence limits maintained by the 
AABB. 
5. Special techniques must be used when applicable 
(i.e., the use of enzymes, chloroquine diphosphate, 
adsorption and elution, hemagglutination- 
inhibition with soluble substances, homologous 
adsorption, Kleihauer-Betke stains, etc.). 
6. All mixed field reactions must be explained and 
investigated. 
7. Donor samples must be regarded as donor units 
received from another institution. 
8. Any discrepancies or problems encountered with 
the donor units must be investigated and the cor- 
rect disposition of the units determined. 
9. Selection of appropriate donor units for transfu- 
sion must be discussed when applicable. 
10. Proper controls must be used. 
Evaluation 
The student is evaluated on a written report of the 
problem that shows results of all serological testing, 
explains the problems encountered, discusses other 
possible explanations of the problems and how they 
were excluded, lists all references used in resolving 
the problems, and discusses selection of blood for 
transfusion including the logistics of finding compati- 
ble units in a random population. In addition, the stu- 
dent must give an oral presentation to the class and 
instructors in which the approach to solving the prob- 
lems, procedures used, and results obtained are dis- 
cussed, as well as how alternative presumptions were 
excluded, the conclusions, and selection of blood for 
transfusion. The students must be prepared to defend 
their results and conclusions. 
Grading system 
total of 100: 
Error in ABO grouping - 21 points 
Error in Rh typing - 21 points 
The following points would be subtracted from a 
Error in antibody identification 
-affecting compatibility testing - 21 points 
-not affecting compatibility testing - 10 points 
Antigen-typing errors - 5 points 
Calling compatible units incompatible - 5 points 
Failure to perform eluate when indicated - 10 points 
Failure to separate mixed cell population -10 
points 
Other errors or failures to proceed in the usual man- 
ner result in loss of points at the discretion of the 
instructor. Passing grade for this course is 80 percent 
overall. The breakdown of the grading system is as 
follows: 
Nine “wet” specimens 64% 
Practical problems 20% 
Paper problems 16% 
If a student fails to correctly resolve the serological 
problem provided, points may be recovered by provid- 
ing written documentation of further investigation 
into the problem, including an explanation of why the 
incorrect conclusion was reached (Le., a dosing anti-Jk sup(a) 
reactive only with polyspecific anti-human globulin). If 
deemed necessary by the education coordinator, the 
student may be provided with another specimen of 
equal complexity to prove expertise in a particular 
area of problem solving. The primary goal is to provide 
a learning experience for the student; this includes rec- 
ognizing pitfalls that may lead to incorrect interpreta- 
tions and developing tactics to avoid these pitfalls. 
Preparation of specimens 
In order to prepare for “Problem Solving,” several 
planning steps must be taken. First, the kinds of prob- 
lems that need to be covered must be identified: 
Antibodies 
-to multiple antigens 
-to high-frequency antigens 
-to low-frequency antigens 
Warm autoantibodies 
Cold autoantibodies 
Hemolytic disease of the newborn 
Transfusion reactions 
ABO typing problems 
Rh typing problems 
Miscellaneous—i.e., HTLA antibodies, antiSd sup(a), Bom- 
bay phenotype 
Second, specimens must be collected and frozen 
throughout the year. These samples can be obtained 
from donors, patients, student sample exchange pro- 
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grams, or can be concocted using commercial re- 
agents. And finally, each student's sample must be thor- 
oughly tested by the instructor. A duplicate sample is 
always prepared in case the student challenges the se- 
rological results. A notebook is kept (under lock and 
key) with the worksheets and results on each of these 
samples as well as suggestions for further investigation. 
A coding system is used to label the specimens, in 
which each letter of the alphabet stands for a particular 
problem. For example: B-K-L-3-SP 
B = multiple antibodies 
K + weak subgroup in ABO system 
• L  =  problem with donor unit for crossmatch 
3 = the week scheduled for this problem 
SP = student's initials 
with similar codes. 
All samples, except the practical exam, are labeled 
Problem B-K-L+SP 
Mr. AN was admitted to the hospital one day prior to 
scheduled open heart surgery A blood bank sample 
was collected with an order for four units of blood for 
1. Synopsis of the problem: 
2. Specimens provided: 
surgery 
The patient's serum contains anti-E, -c, -Fy sup(a), and -K 
2 mLs packed red cells 
4 mLs serum 
4 donor units (2 mLs EDTA each) 
3. Direct antiglobulin test (DAT): not indicated on pa- 
tient's sample 
4. ABO: group O 
5. Rh phenotype: R sub(1)R sub(1), 
6. Antibody problem: 
Anti-E reacts 1 + at indirect antiglobulin test (IAT) 
Anti-c reacts 2 + at IAT 
Anti-Fy sup(a) reacts 2 + at IAT 
Anti-K reacts 3 + at IAT 
211-0 R sub(1)R sub(1), 3 + DAT, return to donor center 
212-0 R sub(1)R sub(1), Fy(a-), K- compatible 
213-0 R sub(o) Fy(a -), K- incompatible 
214-A sub(x) R sub(1)R sub(1), Fy(a+), K- incompatible 
7. Donor unit numbers: 
8. Further investigation: 
a. Request transfusion history on the patient—Mr. 
AN was transfused during the Vietnam conflict. 
b. Run selected cells to determine the specificities 
of the antibodies. Use of enzyme-treated cells 
may be helpful. 
c. Antigen type the red cells of Mr. AN to confirm 
antibody specificities and to help exclude other 
possibilities. 
d. If appropriate selected cells are not available, a 
homologous adsorption may be performed to re- 
move the anti-c, then identify/confirm the other 
antibodies. 
e. Determine causes of incompatible cross- 
matches. Identify ABO group of the A, donor 
unit. 
f. Calculate the number of units expected to be 
compatible with the patient's serum. 
9. Choice of units for transfusion: 
Group O R sub(1)R sub(1), Fy(a-), K- 
Practical examination 
At the end of the course, a practical exam is given 
that consists of seven patient samples and three donor 
specimens. No case histories are provided. A two-week 
time period is alloted for completion of all work. This 
practical exam is then presented both in written form 
and orally using the same criteria for evaluation as pre- 
viously discussed. 
Conclusion 
As an educator, it is difficult to ensure that the stu- 
dents have received a thorough education and have at- 
tained a certain level of expertise. Through structured 
programs such as the one presented here, learning is 
not left to chance. The students can incorporate all 
that they have learned and apply this knowledge to 
clinical problems and situations. A course like this is 
not only stimulating and challenging, but it serves as 
an excellent indicator for identifying the students' 
strengths and weaknesses. Students can then work to- 
ward improving proficiency in all areas of problem 
solving. 
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